Supplementary Methods
Chemical reagents were purchased commercially and were used without further purification.
Infrared spectra were obtained using a Perkin−Elmer Model Paragon 1000 FT-IR spectrometer in the range of 4000−400 cm −1 . Elemental analyses were performed on a Perkin−Elmer 2400 CHN elemental analyzer. Thermogravimetric (TG) analyses were done in an inert atmosphere of nitrogen using a Perkin−Elmer TGA-7 TG analyzer. A Perkin-Elmer Model Lambda 750 UV-vis spectrometer was used to collect diffuse reflection spectra (DRS). Finely powdered MOF was used as a sample and BaSO4 as a reference to obtain DRS spectra. The Mercury 1.4.1 software program was used to produce simulated powder diffraction patterns. A Bruker-Nonius Kappa CCD diffractometer was used for the single crystal X-ray diffraction measurements. This diffractometer uses graphite monochromatic Mo Kα radiation with a wavelength of 0.7107 Å. Brunauer-EmmettTeller analyses were carried out utilizing nitrogen gas as an adsorbent with a Micrometrics ASAP 2020 system at 77 K. The SADABS program was applied to correct for absorption. Direct methods were utilized to solve the crystal structure and were refined with the aid of the WINGX,
[S1]
PLATON, [S2] and SHELX [S3] software packages using the full-matrix least-squares on F 2 values.
Independent anisotropic displacement parameters were utilized for the refinement of nonhydrogen atoms. The hydrogen atoms linked to carbon and nitrogen atoms were generated geometrically. A difference Fourier map was used to locate the hydrogen atoms linked to ammonium ions and isotropic refinements were then done. Crystal data for compound 1 are listed 
Supplementary Figures
Supplementary Figure 1│Bright Field optical Image of 1. Bright field optical images of single crystals of 1.
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Supplementary Figure 2│ Scanning electron microscope image of 1. SEM image of compound 1.
Supplementary Figure 3│ Fourier-Transform infrared spectrum of 1. FTIR spectra of 6,6′-dithiodinicotinic acid and compound 1.
S-7
Supplementary Figure 
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Supplementary Figure 8│Brunauer -Emmett-Teller (BET) isotherm of 1. N2 adsorption and desorption isotherms of compound 1 at 77 K.
Supplementary Figure 9│X -ray photoelectron spectrum of copper of 1. XPS spectrum of the Cu(I) ion of compound 1.
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Supplementary Figure 11│ X-ray photoelectron spectrum of 1. Full XPS spectrum of 1.
Supplementary Figure 10│ X-ray photoelectron spectrum of nitrogen of 1. XPS spectrum of the nitrogen atoms of compound 1.
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Supplementary Figure 12│Scanning electron microscope image of device of 1. SEM images of fabricated devices containing different thicknesses of single crystals of 1.
Supplementary Figure 13│Temperature dependent conductivity of 1 with time. Temperature dependent conductivities of the copper MOF 1 when stored over a period of 18 hours in a vacuum after annealing at 50 °C.
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Supplementary Figure 14│ Electrical conductivity with the number of runs of 1. Electrical conductivities of different thicknesses (t) of 1 with different run numbers with a low standard deviation (0.00065).
Supplementary Figure 15│ Blank cyclic voltammetry. Blank run of cyclic voltammetry of 1.
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Supplementary Figure 17│ Cyclic voltammetry of ligand. Cyclic voltammograms of the 6-mercaptonicotinic acid (6-Hmna) ligand.
Supplementary Figure 16│ Cyclic voltammetry of 1. Cyclic voltammograms of compound 1.
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